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The present invention relates to an armature for an electrical 
device and to a method of connecting an armature winding 
to an amature termination, the armature termination being 
5 connectable to an external circuit. 

In the manufacture of an armature for an electrical device 
it is necessary to provide an electrical connection between 
the armature and the commutator or slip ring which is used 
for effecting electrical contact between the armature winding 
10 and an external circuit, 

A number of known methods for effecting such connections 

are in popular use. Where the winding is formed of low temperature 

wire it is usual to employ a soft solder and flux method 

or alternatively a cold crimp onto wire that has been stripped 

15 of instul-ation is used in order to effect a connection. 
When dealing with high temperature wires it is necessary 
to apply heat, and also possibly to apply flux so as to remove 
- the coating of insulation from the ends of the magnetic wire. 
Typical methods are hot forging, electric welding and gas 

20 welding. Occasionally such welding is undertaken in combination 
with sophisticated inert gas shrouds in order to minimise 
oxidation. 
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However, there are a number of inherent problems and undesirable side 
effects associated with all of the foregoing methods. 

Heat causes embrittlement of the copper wire which is used for most 
armature windings and encourages rapid oxidation. The use of heat 
5 also demands a strong jstructure to support the commutator in order to 
minimise plastic distortion during soldering, forging or welding. 
This requirement usually demands the use of high temperature 
compression grade moulding resins. A further common problem is 
caused by the accidental stripping of insulation during winding of 

10 the armature which is often automated. As the wire passes over the 
metal of the commutator damage can be caused to the wire insulation 
and such damage will often be manifest as a short circuited winding. 
Additionaly, there is always a danger of slack in the winding wire 
causing fretting under the acceleration due to centrifugal and 

15 inertia! forces. 

These disadvangages place considerable limitations on the design and 
manufacture of commutators especially when, such factors are^ closely • 
cost controlled. 

\ 

With a view to mitigating the above disadvantages the present 
20 invention provides, in a first aspect, an armature for an electrical 
device, having a connection between an armature winding and 
armature termination, the armature being connectable to an 
external circuit by the termination, wherein the armature 
comprises a housing in which a portion of the armature winding 
25 is located and the termination Includes a terminal having a 



coaf iguration for establishiag and maiataining 
electrical coatact between the terminal and the said 

, winding portion while retaining the terminal and the 
said winding portion within the housing. 

5 • . ■ 

According to a second aspect of the present invention 
there is provided a method of connecting an armature 
winding to an armature termination, the armature 
termination being connectable to an external circuit* 

10 comprising the steps of locating a portion of the 

armature winding in a housing, providing the termination 
with a terminal having a configuration for establishing 
and maintaining electrical contact between the terminal 
and the said winding portion* and inserting the terminal 

IS into the housing so as to effect connection between the 
terminal and the said winding portion and so as to 
retain the terminal and the winding portion within the 
housing. 

20 It will be appreciated that the present invention 

provides 'a connection between the armature winding and 
armature termination which avoids the application of 
heat to effect the connection. If the winding portion 
is provided with an insulation coating then the terminal 

25 of the termination can be provided with a configuration 
which severs the insulation so as to establish 
electrical contact between the wire and the terminal. 
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The manufactures of rotating, dynamic and static electrical 

machinery have, since the early 1970' s, utilised insulation 

displacement connectors. The principle of insulation displacement 

connection is that a wire having an insulating cover is forced 

S into a slot narrower than the wire diameter, thereby displacing 

the insulation and forming a- clean metal to metal contact 

between the wire and the terminal'." 

The present invention is concerned with the connection between 
an armature winding and an armature tennination and which .includes 
10 a development of the insulation displacement connection 
principle. In the present invention the terminal is passed 
over the wire which is held stationary. The provision of 
a unitary armature termination and terminal and the ensuk'fng 
benefits in assembling the armature are particularly adv^entageous. 

15 Embodiments of the present invention will now be described 
by way of example only and with reference to the accompanying v 
drawings, in which: 

Figure 1 shows in plan view a body forming part of the armature 
and is partially sectioned to illustrate the configuration 
20 of one of the connection housings. 

Figure 2 is a plan view of an armature termination and terminal 
in blank form, 

Figure 3 is an end elevation of the tennination and terminal 
of figure 2 showing the operational configuration of. the * 
25 termination and terminal, 

Figure 4 is an enlarged view of one portion of the terminal 
shown in figure 2, and 
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Figure 5 is a vertical sectional view of the body of figure 
1 showing the termination and teminal of figures 2, 3 and 
. 4, when attached to the body. 

Figures 1 to 5 illustrate one embodiment of the invention 
5 in which the armature termination is in the from of a commutator 
having five segments. Five connections to the armature winding are 
required. 

Figure 1 shows a unitary plastics moulded body 10. The body 10 has 
three sections, 12, 14 and 16, and is essentially a hollow 
10 cylinder with additional structures provided on its external 

surface, in its middle sectipn 14, The shafl of an armature (not 
shown) passes through the body 10 and the portion 16 is a spacer 
which spaces the middle section 14 of the body 10 from the base 
of the armature stacks (not shown). 

15 The middle portion 14 of the body 10 has five housings 18 equally 
spaced around the circunference of the body 10. Each of the 

housings 18 is used in effecting connection between a respective 

portion of the armature winding and one of the commutators 
segmgnts. 

20 Section 12 of the bod:^ 10 provides support for the commutator 
segments. 
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•One of the housings 18 is shown in section in figure 1. The 
housing 18 has side walls 20, an end wall 22 and a cover 24. The 
end wall 22 is adjacent the spacer 16 and an opening 26 which 
faces the commutator support 12 is provided by the walls 20, 22 and 
5 cover 24. The side walls are parallel with the longitudinal axis 
of the body 10. . 

« 

A boss 28 projects centrally from the internal surface of the end 
wall 22 and extends within the housing 18 for approximately half 
the length of the side walls 20. The boss 28 extends parallel with 

10 the longitudinal axis of the body 10 and is only connected to the 
body 10 by the end wall 22. Each side wall 20 of the housing 18 
has a slot 30 which extends parallel to the longitudinal axis 
of the body 10, from the commutator end of the housing 18 for a 
length which terminates at the level of the free end of the boss 

15 28. A portion 32 of the armature winding is passed through the 
slots 30 of one of the housings 18 and the winding portion 32 rests 
on the end of the boss 28. The external surfaces of the side walls 
20 are bevelled so as to facilitate entry of the winding portion 
32 into the slots 30. 

20 The combined commutator segment 34 and terminal 36 are illustrated 
in figures 2 and 3. Figure 2 shows the combination in the form of 
a blank and figure. 3 is an end elevation of the combination when 
formed into its operational configuration. The commutator segment 
34 has a base 38 which carries an overlay 40. A lug 42 of reduced 

25 width is provided at the front end of the base 38 and the lug 42 
has a central struck-up tag 44. 



At its rear end, the base 38 of the commutator segment 34 
is connected to the terminal 36. The terminal 36 is rectangular 
with its minor axis coincident with the longitudinal axis 
of the commutator segment 34* The terminal 36 has a central 
5 cut out portion 46 which is symmetrical with respect to both 
the major and minor axis of the terminal 36. The cut out 
46 reduces fran its largest width at the centre of the terminal 
to two key hole shaped portions 48 which terminate either 
end of the cut out 46. A triangular barb ,50 is provided 
10 on either side .of the minor axis of the terminal 36 along 
the edge furthest from the commutator segment 34. 

As can be seen from figure 3, the base 38 and the overlay 
40 of the commutator segment 34 are of arcuate form which 
conforms to the external radius of the commutator support 

15 section 12 of the body 10. • The lug 42 extends below the 
base 38 and back along the length of the commutator section 
34 with the tag 44 projecting below the lug 42. Terminal 
36 is bent upright from the commutator segment 34 and the 
arms 52 of the terminal 36, %hi*ch!;iTic^ 

20 \k|;}ffHdTe:ip are bent at 90"* to the central portion 

54 of the terminal. The arms 52 therefore extend parallel 
" to each other and to the longitudinal axis of the commutator 
segment 44, and forward along the length thereof. The free 
ends 56 of the terminal 36 are bent so as to be inclined 

25 towards, each other when the arms 52 have been bent parallel 
to each other. . 
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Figure 4 shows one half of the terminal 45 of figure 2, on 
an enlarged scale. Areas 58 are shown in which bending occurs 
between the central portion 54 and the am 52. Area 60 is 
also indicated in which bending between the arm 52 and the 
5 extreme end portion 55 occurs- However, the main purpose 
of figure 4 is to illustrate the detailed structure of the 
key hole cut out section 48, It is this feature which ensures 

5 

contact with the armature winding portion 32.' Tne reduction 
in size from .the centre of the cut portion 46 to the start 

10 of the key hole portipn 48 provides a funnel for guiding 
the arm 52 onto the winding poriton '32. A short distance 
into the key hole portion 48 there are located two cutters 
62 which have sharp edges 64 projecting into the cut out 
48. The cutters 62 are formed from the arm 52 but are partially 

IS severed therefrom such the sharp edges 64 are resiliently 
urged into the .cut out 48. Along the cut out 48, behind 
the cutters 52, there is a further small reduction in width. 
Circular end 66 of cut out 48 ensures that the edges of the 
cut out 43 have a certain resilience to separation by the 

20 armature portion 32. 

Figure 5 is a vertical section through the body 10. Figure 
5 shows shaped commutator segment 34 and the terminal 36 
in position on the body 10. The terminal 36 enters the housing 
18 and the central portion 54 of the terminal 36 passes over 
25 the boss 23. me winding portion 32 is guided in^o the key 
hole cut cut 48. As the tsrairial 36 passes over the wire 
32 the sharp edges 54 of the cutters 52 sever the insulation 
on the wire 32 and further entry of the terminal 36 forces 
the 'Wire 32 into the narrow portion 53 of cut out 48. 



The slight resiliance provided by circular portion 56 and 
the relative sizes of the vrire and the section 68 ensure 
that the arms 52 continue to bear against the wire 32 with 
a residual spring tension which maintains high contact pressure 
5 ensuring a reliable long term connection. 

The barbs 50 grip thexover 24 of the housing 18 and therei'ore 
retain the terminal 36 within the housing 18. Additional 
retention may be provided by contact between the central 
portion 54 of the tenninal 36 and the boss 28. The arms 

10 52 of the tenninal 36 can be bent at an angle slightly les5 
than 90^ from the central portion 54 so as to provide retention 
of the tenninal 36 by action against the side wall 20 of 
the housing 18. Further retention is provided if the width 
of the tenninal 36 is a close fit to the internal dimensions 

15 of the housing 13. ' ' 

The ,front end of the body 10 is provided with five longitudinal 
recesses 70 which are. cut away at the forward ends so as 
to meet the curved external surface .of the commutator supporting 
section 12. Lug 42 of commutator segment 34 enters the recess 

20 70 as the terminal 36 enters the housing 18. Tag 44 of lug 
42 is forced into the material of the body 10 so as to rigidly 
restrain the lug 42 within recess 70. Commutator segment 
34 is rigidly held in position on the supporting section 
12 by interaction of terminal 36 and housing 18 at one end 

25 .and by interaction of lug 42 and .tag 44 with recess 70 at 
its other end.- the commutator segment 34 is rigid^^y held 
on supporting section 12 and there is no fear of displacement 
even during high rotational accelaratlons. 
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Description vrill. now be given of the assembly of an electric 
motor incorporating the present invention* 

It vdll be seen that the assembly is greatly facilitated 
and is particularly suitable for inclusion in an automated 
5 process of manufacture. The body 10 is placed on the armature 
shaft with the spacer 15 against the base of the lamination 
stack. The lead wire of the armature winding is inserted 
into the housing 18 by laying the end of the wire 32 In the 
slots 30 provided in the side wall 20 of the housing 18. 

10 The wire 32 is drawn back into the housing 18 until it rests 
against the boss 28. From this start, the first armature 
coil is wound. At the end of the first^il^ winding' the 
armature is indexed and the wire 32 is layed in the same 

. . manner in the next housing 18 without breaking the continuity 

15 of the wire 32. 

This process is repeated until all coils have been wound 
and the tail end of the winding is then laid in the slots 
30 of the first housing 18 and pushed back until it is adjacent 
to the lead end which was placed against the boss 28 at the 
20 begining of the winding operation. The wire 32 is then cut 
and the armature removed from the winding machine. 

The body 10 now has a winding portion 32 comprising insulated 
wire laying in each of the housings 18. Each of the winding 
portions 32 is under tension. and is pulled tight against 
25 the respective boss 28. 
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The combined conunutator segment 34 and terminal 36 are pepared 
ready for insertion into the body 10. The commutator segment 
34; and terminal 36 are provided in blank form as shown in 
figure 2. The commutator segment 34 consists of a bimetallic 
5 strip one layer of which consistutes the base 38 and the 

other layer of which consistutes the overlay 40. The material 
of the base 38 Is brass or other metal having similar properities 
. for providing the resilience required for the terminal 36 
and lug 42, The overlay 40 Is formed of copper which provides 
10 the properties necessary for its commutation function. In 
operation, the overlay 40 will be directly contacted by the 
brushes of the electric motor, 

The commutator segments 34 are place on the supporting section 
12 of body 10 and are slid along the sections 12 so that 
15 the terminals 36 enter respective housings 18 and the lugs 

- 42- enter the respective recesses 70. 

As the terminal 36 approaches the winding portion 32^held 

- in the housing 18, the slots- provided by cut outs 48 move 
over the wire 32. The sharp edges 64 of the cutters 62 sever' 

20 the fnsulation on the wire 32 which is defonned as the slots, 
formed by cut outs 48, move over the wire 32. Intimate . 
metal to metal contact is thereby provided between the wire 
32 and the terminal 36. 

The arms 52 of the terminal 35 act as double canterlever 
25 springs and exert a continuous pressure on the wire 32. 
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The invention provides a simple and cheap connection between 
the armature winding and the commutator. No application 
of heat is required and the associated risk of distorting 
the body 10 is therefore avoided. No embrittlement of the 
5 winding wire is. caused and problems associated with oxidation 
are also avoided. The use of flux is negated and there is. 
no chemical reaction or consequent'^corrosi on resulting from - 
the connection. The armature winding is a single continious 
winding and the danger of introducing slack by breaking the 

10 winding to effect a connection to each coil is completly 
avoided. Consequently, the danger of the armature winding 
being fretted when the motor is in operation, is significantly 
reduced. It should also be^noted that the commutator segments 
34 are introduced after the winding of the armature has been 

15 completed and therefore the danger of the wire being accidently 
stripped by abrasion on metal components during winding is 
very greatly reduced. 

One specific embodiment has been described above with reference 
to the accompanying drawings. Several modifications have 
20 been mentioned above and it will be readily apparent to a 
person skilled in the art that many further modifications 
of the details of the above embodiment are possible without 
departing. from the scope of the present invention. 
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Features not mentioned above are that the armature terminations 
could be in the form of slip rings and that the commutator 
segments 34 need not be bimetallic. Also the commutator 
segments could be bonded to the support section 12 and -that 
5 the spacer 16 may include formations co-operating with complementary 
. formations on the winding stacks, so as to prevent angular 
displacement between the body 10 and the armature stacks. 
The wire of the armature winding may be formed of a material 
such as aluminium Instead of copper and various sizes of 
10 wire can be accommodated depending upon permissible deformation 
. of the wire by the slots of the terminal arms 52. 

Although the use of slots 1n the arms 52 of the terminal 
36 have been described It Is possible to use other configurations 
of the terminal for effecting connection to the winding portion 
15 32. This is particularly so for fine grade winding wires 
In" which case a series of serrations replace the slots in 
the terminal arms 52. 
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1. An annature^;^for an electrical device, having a connection 
between an armature winding and an armature tenni nation, 

the armature being connectable to an external circuit by 
5 the termination, wherein the armature comprises a housing 
in which a portion of the armature vfinding is located and / 
the termination includes a terminal having a configuration 
-for establishing^and maintaini^g^electrical contact between 
the terminal and the said winding portion while, retaining 
10 the terminal and the said winding portion within the housing. 

2. An armature as claimed in claim 1, wherein the terminal 
has a slot which straddles and grips the said winding portion, 
the housing having a recess for receivingfthe armsjof the 
slot. — ' " ' 

15 3, An armature as claimed in claim 2, wherein the housing 
has means for positioning the said winding portion relative 
to the recess. 

4. An armature as claimed in claim 2 or 3 wherein the 
said winding portion is insulated and the terminal slot is 

20 provided with edges for cutting the insulation so that the 
terminal establishes electrical contact with the winding. 

5. An armature as claimed in any preceding claim, wherein 
the terminal is provided with a barb for retaining the terminal 
and the said winding portion in the housing. 
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6. An armature as claimed in any preceding claim, wherein 
the termination ..comprises a tag which co-operates with a 

recess in the armature "^so as to locate and retain the termination 
on the armatur^^ in addition to the retention of the termination 
5 provided by the terminal, 

7. - An armature as claimed in any preceding claim, wherein 
the armature comprises a plurality of housings each having 

a respective winding portion and termination, 

8- An armature as claimed in any preceding claim, wherein 
10 the armature comprises a body whfch has a spacer, a housing 

section and a termination support, the housing section including 
the housing or housings, the tenni nation support supporting 
the termination or terminations and the spacer spacing the 
housing section and termination support from the armature 
15 winding stack. 

9. ' An armature as claimed in claims 6 and 8, wherein 
the termination support is cylindrical and the recesses are 
provided in an end face of the cylinder. 

10. i An armature as claimed in claims 8 or 9, wherein 
20 the body is of unitary construction and is moulded from an 

insulating plastics material. 

11. An armature as claimed in any preceding claim, wherein 
the termination comprises a bimetallic strip. 



- 16 - 

12. A method of connecting an armature winding to an 
armature termination, the armature termination being connectable 
to an external circuit, comprising the steps of locating 

a portion of the armature winding in a housing, providing 
5 the. termination with a terminal having a configuration for 
establishing and maintaining electrical contact between the 
terminal and the said winding portion and inserting the terminal 
into the housing so as to effect connection between the terminal 
and the said winding portion and so as to retain the tenninal 
10 and the winding portion within the housing. 

13. An armature for an electrical device, substantially 
as hereinbefore described with reference to the accompanying 
drawings. 

14. A method of connecting an armature winding to an 

IS armature termination substantially as hereinbefore described 
. with reference to the accompanying drawings. 



